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Latredugticn 
The largest part of the work which hes been done with the al 


iphatic serceptans has been done with the lower members of the series 
the methyl and ethyl] seroaptans principally. The present work wes cer- 
ried with normal baty] mercaptaen in order to compare its derivatives 
with those of other mercaptans in the save series. 

This work can be divided into three principal divisions:first, 
reactions with alkyl halides; second, reactions with aldehydes and ke- 
tenes; and third, the reactions of one of the products formed by the re- 
ection of this mercaptan with an alkyl halide, a= alcohol having the 
composition  %,%93CH,CH,OH. 

The sercaptans in the presence of an alkali, sodium or potas- 
sium hydroxide, combine very readily with alkyl halides; the reaction 
proceeding es represented by the equation; r 

CgHoSa+RI = CgHoSh+ al. 
Tho same reaction takes place with chlorides and bromides. 

Aldehydes and ketones react with mercaptans with the elinina- 
tion of water to form mercaptels and mercaptols respectively. The rate 
of rescticn is gresty] sccelerated by the presence of dry hydrochloric 
ecid ais or anhydrous sine chlorides The reactions say be represented 
by the following equations; 

: ROHO + 20.8, SH 2 2,04 ROH{C,%95), 
RgOO e20gHoSH = HgO4hgl(Cylo3)2 
eeewoecengnewnncewece ccc eces ce ncweee eo o- ewe creweceeescoesecoes-o- —_ 

Te Bauman: Der,§6, 805,(1006); 19, 2806, (1086). 

Se Prom: Bere2Z, 2694, (1009)¢ sum. B63, 159, (1009). 
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The last class of compounds studied was the slccho) formed by 
the action of butyl] sercaptan with chlorhydrin. 

ONotMg CLCH,CH,OM = CyHgSON,CH,OH + Vac! 

All of the compounis obtained were liquids, some of them having 
very high boiling points, thus necessitating distillation under reduced 
pressure. In order to identify these products other than by their boiling 
points, density, and index of refraction it wes very desiresble to obtein 
iz some tanner crystalline derivatives. The class of oompounds of this sort 
which are usually thought of in connection with the sulphides are the 
galphones,which are formed by the oxidation of the sulphide. These ccm 
pounds ere orgstalline and can be obtained in a very pure condition by 
recrystallésation, usually from weter. 

Mth straight chain sulphides, such as 0,%,50%,CH,3C,Ho, the 
corresponding sulphone can be obtained very easily and in good yields by 
the oxidation of the sulphide with either fuming nitric acid or « chromate 
mixture. In the first method the sulphide is dropped slowly into the acid 
end the aixture is kept cool with water; while in the second sethod « water 
solution of the oxidising mixture ani the sulphide are boiled. 

Por the sercaptels and merceptols milder oxidetion methods aust 
be employed, otherwise the rolecule is completely oxidised to butyl sul- 
phonte scid. Several methods wore tried for the oxidation of these campcunds 
The sulphide wes mixed with « S¢ solution of permanganate and « Pf solu- 
Sion of sulphuric acid slowly dropped into the mizture; the mixture being 
kept well stirrea® The reverse of this process was also tried.inother 
method for the oxidsticn of these compounds was to dissolve the sulphide 
in eold glectal acetic scid and add to the aixture, keeping 1t well, stirred, 
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_ 3 Bouman. Der. 19, 2008, (1005). 
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finely ground perwengenste in smell portions: This lest method wee origizal- 
ly weed with digalphddes of the type CpMpS-00¢Ns; but os these are much 
easter decomposed by oxidation than either the mercaptale or merceptele 
there was no reason why it should not be just as applicable . These methods 
yielded sulphones with the sulphides obtained by the action of aldehydes 

on the merceptans;with sulphides formed from ketones and mercepta® in al! 
cases the molecule appeared to have been oxidized to the sulphonic acid, 

as no sulphonmes could be obtained. 

As crystalline derivatives of these compounds could not be obtained 
from ell, it wes thought that all] would yield metallic derivatives. "or 
this purpose it wes attempted to combine #11 of the sulphides with sercuric 
fodide. Mercury was chosen simply because, with the probable exceptions 
of gold and platinum, these derivatives are the most stable. The iodide 
was used instead of the chloride for the reason that the latter compound 

| end ite derivatives ere more soluble in solvents such as alcohol and 
acetone. 

Tt wes thought that the mercuric lodide would combine wit ¢ 

) these sulphides in the ratio of one to one, ss for exazple 
gl a7 sMo3C aM, end Nel ,-OHoSOMQCH2304My. Except for the two sulphides, 
CgMgICH a3 No and Cy%oSCHQCHaIC go, thie did not take place. In all cases 
the mercuric iodide lost one atom of iodine, and two of the Mg! radicals 
wore present in the resulting compound for each sulphur atce present. 
Also if the sulphide possessed a replaceable hydrogen atom {mn 1] onece 
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4. Milditeh. See. 93, 1524, (1908). 


SSS OSE ESE OEE EEO OE EE OO HH EE EOE OE OO eee ee 


= hagig ive: 440 boston. oat fm «eaplyeiog wma ai mtansigcerte tees yon tt 
ito. wm Beet! tint? puilgh=Pal: 0 coud off 30 aehbrigiseth dtiwtesp yf 


eforasotem ty efodqipiee off qedlla wads modsohing, gé beeocaxceh t2feee 


Sites over . offieolfgum aa sacl, e¢ tc Sfeebs J) iW copset om sar eters 


ppfyweoGls Wo mizyca 6: wf Dentecds aabidgin: ead deigasmrgius Betloly 
POR! @iJdcsied bus pec jex wort becipd s¢iiceipe doiweeuaseriszom ely 6 


poses clacdging ott co? Bon tbheo cond ota’ of betaesgge wloosian sit. seaso 


: 
ertecco 40 Jon bico efharcomio avai? i 
5 = ye — ice Z 7 ot payee 4 rr 
MCy peMOV AGS Ge uliidion Dlerly 2ogrw + Inds hSecond, zaet!l , fia e597 
oa ‘ 
6 deur ote a? fw eal Le eti7 a 4 wiidmon of Dedemegts a8 vi eit 
; = » — ~ > el a ot oe a gh j = 
suglivkoze Sidecgig ers Miiw ,cettiedad «lucite oencic aan yittosul webl bok 
» Pe i fate ‘AG K+ am ee Peer © : ideale hee “2 46 
S0iGG. of! .ofeuve duce aft siz scrvivsy eb scent yealvals bn, bfog Yo 


Baigero® taiic! af stadt soeses ed? ro” abisocin eft So bestest hean saw 


bere [orictéieies cove atnerice al wldzioe eiom ata sevetaviagh 274 Sas 
o Srliw inivabd ALsow whlecl olsyoie sit test sdgrods cay 3 


yaubicaien oud off Ob tyeost ack, OD aFOcNOe CB MO4e TRE oes HUH Ue lal 


afao it “will, oft 


C212 oe eae ee eee ae ee ee ee ee 
Lead 7 o - Sa tr ft + 
Pa i) “aed pee! gee aH «BOUTS SI 
a 


-— er ee ee ee ee ON Pe ee ee © rw ew ee me He ne et re ee a a ee er ee ee oe 


thie hydrogen wes repleced by lodine. 

Tm @ wumber of oxperiments the filtrates obtained ofterflltering 
the mercuric todide derivatives were diluted with « large volume of weter 
end the fodine content determined. Except with the two sulphides sexntioned 
the amount of iodine determined wes vory nearly equal to the caleulated 
qaanity which should have been found; and with these two sulphides the 
lodine found im their respective filtrates wes negligible. 
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Regotione with Alxy) Balides 


Paty] ethy) sulphide O4HyS0 He 

Te @ solution of TI grams of caustic potesh and [6 grams of butyl 
mercsptan im S0ce of alcohol is added slowly 32 grams of ethyl) iodide, 
and the mixture {5 alloved to stand for several hours; it is then hested 
for an hour on s dbolling water bath under reflaz. The mixture is then 
4tluted with « large velme of water, the otly layer seperated, weshed 
with water, dilate caustic potash solution, and finally water; is dried 
over calcium chloride and distilled. The sulphide is s colorless liquid 
Aistilling at 144-145°st stoospheric prosunrs. Yield 15 grams. 

Index of refraction at 20° 1.6527 

Density o.paee 0/0 and o.eeer 28/25 


Mercuric todide derivative SHgl -204%9SC ous 

To 4 grams of gl, suspended fm SOec of acetone was edded 2 
grexs of the sulphide and the mixture well shaken. In « few =imtes all 
of the mercuric lodide wes dissolved and the solution allowed to stand 
for @ short time. "o it is then sided slowly,and with stirring, alcohol. 
pa Grystals seperating sre filtered, washed wih elcohol and dried. These 
are onsl} white plates selting «t Ié3. 

| 2 Anslysis 


wt. of sample, 0.1895 gro; wt. of HgS, 0.0908 gre; Me found 49.140 
Mg calculated 49.24. 

Wee Of sample, 0.2212 gre: wteof BaS0,, 6081S ere; 5 found 5.05% 
3 calculated 5.24. 
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wt. of sample, O.I7I6 or.; whe of Agl, ©.1019¢r.y 1 found 22.50% 
I ealoulated 52.06. 


Dtbuty2 ether dimercapto- methane or Pormeldehyde butyl mer- 

captol  CyligSOHg90 4H, 
| To @ solution of 20 crams of caustic soda and 40 grams of butyl 

mercaptan in 200cc of alcohol was added 27 grams of methylene chloride. 
Reaction tekes plece immediately with the evolution of heat and the sep- 
eration of sodium chloride. After heating for « short time unier reflux 
water is sdded and the mixture steemed distilled, thus getting rid of 
most of the butyl sulphide which was present in the mercapten as on ispur 
ity. The distillate discarded amounted to sbout 40 grams. “he mixture is 
father diluted with water, the olly layer sopéreted, washed well with af 
water, dried over calcium chloride emi ‘istilled. “he sulphide is « | | 
colorless liquid distilling et 146°et 45 om pressure. Yield 45 grams. 

Index of refraction at 20° 14964 

Density 0.9492 0/0 snd 0.9732 25/25 


Dibutyl sulphone methane 24930 g0H 95092 gio 
4 greme of the sulphide was added to « solution of Iée0 of eonces 
Sreted sulpimaric scid end 25 grems of sodium dichrowte in Ifdce of water 
end well shaken. A vigorous reaction tock plocs with evolutions of hest. 
The wizture was boibed for 45 mimutes, the cooled; the sulphone seperating 
wae washed with weter end recrystellised from hot water nd was obtained as 
7 large white plates. "he sime product ts obteimed by dropping & grams of 
the sulphide into 2000 of fusing nitric ecld, pouring into water, filtering, 


washing, and recrystellisin: fromhot water. Im both ceases the yteld was 
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ebout 2 crams. Melting point, 182. 
anolysia 
wt. of sample, Oll27cre; wt of 3080,, 0+2050¢r.; 3 found 25.005 
3 calculated 25.05. 
: Mercurie lodide derivative Mgt, CylpSCHQSO.Hy 
To 6 grame of mercuric lodide suspended in SOce of acetone wee 
added 4 creme of the sulphide. The solution wea diluted with elcohol and 


the orystels filtered, washed with alcohol, and recrystallised from slochols 
Suell white crystells melting st 89: 
analysis 
wt. of sample, 0.2786gr. ; wt. of gS, O-09%6gr-; Ag found 30.88% 
Mg calouleted {1402+ | 
wte of sample, O«I67Sgr+: co of AgNO, required 8.10; I found 39.220 
X calowlated 39.26. Too of AghO, solution 0.Q08TIdgr of Tedine. 


Moutyl ether dimercapto-ethane O4"oSCH CH, IOgig. 
To & solution of 22 grams of caustic soda end 65 grems of butyl 
| mercapten in 20000 of slochol was edded 47 grems of ethylene bromide. sfter 
hesting on a water bath for s short time S50 product was sudjected to steam 
@istillstion, ami the distillate of 40 graeme discaried. The residze is 
dt lutedewithreter, the olly layer sepyrated, washed, dried over calcium 
he chloride and distilled. "he sulphide ie a colorless Liquid distilling at 


129-130" a8 fam pressure. 
Tadex of refraction at 20° = 164962 
* Density 0.9524 0/0 «nd 0.9209 25/25 
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Bthylene dibutyl sulphone 041,500 ,0i 250.0 gig. 
1@ oo of the sulphide was dropped slowly into 2000 of fming 
nitric seld, keeping the mixture well cooled amd stirred. Ghe solution 
wes poured into water and the sulphone sepgrating wns filtered, washed ./ 
end recrystallised from hot wetor. “ield sbout 2.0 cram; orystels are 
white plates melting at 100. 
Analysis 
wt. of sample, 0. Tid9gre; wt- of BaS0,, O.197%Ser.; 3 found 23.68% 
S calouleted 25.75. 
Mercurio Iodide derivative Egil p-O,HoSCH,CH_90,Ne- 
To 5 grems of serouric fodide in 50cc of acetone was edded 
6 grams of the sulphide, ond the mixture well shaken until ell of the 7 
mercuric iodide was dissclved. Upon addition of sloohol the crystals 
are precipitated. Recorystalliszed from alcohol. Small white plates : 
melting at 65: 
Anelysis 
wte of semple, O-S465gr.; wt-of Mg, O.1927gr.; Ng found 20.4rt 
Rg caloulated 10.34. 


Bthosy-methy] vutyl sulphide 49308 g0Cait, : 
45 grams of butyl mercaptan were added to « solution of # graces 
of eodium in I50ce of alcohol and to this mixture wes added slowly end 
with good cooling 3! grams of chlor-methyl oathyl ether. After all the 
ether had been added the aixture was boiled for « short time, then diluted 
with water; the olly layer sopereted, washed with water, dried over celeiue | 
chloride and distilled. The sulphide is & colorless liquid distilling at / 
179-182 at stacepheric pressure. Yield 13 crane. 
. Index of refrestion et 20 — t.4802 
eS» 2. >* tet. 5) a —-* 
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Density 0.9084 0/0 and 0.8077 26/28 

Mer curic Todide derivative (C,H SCULOCaMe(Mgt)» 

2 grams of the sulphide were added to 2 greme of mercuric fodide 
suspended in SOce of acetone. “he mercuric toiide dissolved in « very fer 
mitettes, orpeteals of the compound sppearing at the sace time. “hese are 
filtered, washed with a little scetone, and dried. Yery light yellow plates 
melting at 15¢. 

Analysis 
wt. of sample, 0.1219¢r.; wt. of IgS, @ O6Iégr.; ag found 43.427 
Me calculated 45.16. | 
wt. of sample, O.421Sgr.; wt of Ba90,, O.1023er.; 8 found 3.39% ; 
S caloulsted 3.45. 
wt. of sample, 0.1 734gr.; co of AghO, required, 6.80; 1 found 41.17% 
I caloulated 40.99. Too of AgwO, solution 0.008II4¢er of fodine. 

As &@ further check the followine experiment was carried out. - 
2 crems of the sulphide was added to 3 grams of mercuric fodide suspended 
im SOce of soetene. The crystals were filtered, and to the filtrate was 


eddead a lerge volume of water. This solution was then filtered end the 
fodine content determined. : 

cc of AgmO, required 60; Tce 0.00114 grams of iodine; 

1 found, 0.4087er-; I required by the reaction, 0.4!18gr. 

Im this compound there are 2% stome and 5 1 atoms; therefore in the rese- ; 
tio two mercuric iodide molecules mst have cuven up one iodine ston. 
Caloulating on the basis of 2 %gI 7 1, then for 5 grans of mercuric iodide 
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Phenacy] uty) sulphide 3g Hp 0OCH 250 My 
To a solution of 27 grams of osustico seta ani 62 grass of ttyl 
mercaptan in 200c0 of alochol wes added slowly and in snall portions 50 
ereams of chlorscetophencne. “he sixture vas thom “wate mm 6 botling 
weter beth under reflux for one hour. At the end of this time water was 
added to the mixture,after which it was steas distilled, the distillate 
Ddeing discarded. “he sixture is further diluted with water, ‘he olly layer 
soperated, washed, dried over calcium chloride and distilled. The sulphide 
. is & colorless liquid distilling at 140° at Sam pressure. 
Index of refraction at 20° 1.5050 
Density 1.0712 0/0 and 1.0589 25/25 


| 
| 
7 
| 
Phenscy] butyl sulphone 9,11, 000113020, 
The sulphude was dissolved in acetic acid and the required 
amount of potassium permangament, finely ground, smell portions at a time, 
and the mixture kept well stirred. The solution was then dilated with 
water, nearly neutralized with ammonia, and the precipitate filtered. 
The precipitate was extracted with hot water, the extract concentrated, 
ané the sulphone allowed to crystallize. Seal] white pletes melting at 
78% 
Analysis 


wt. of sample, 0.17ffer.; wt. of BaSO., OolT6OGres 3 found 13.66% | 
3 caleulated 12.28. 
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Werouric Icdide derivative  ,lg000H.90.Mo=(Met)» 

To 4 graeme of wercuric fodide susperde’ in acetone was added 
2 erexs of the sulphide. After the mercuric iodide hed all disappeared 
the crystals were filtered, washed with & Little soetcne, and dried. 
These sre plates, very light zellow im color, and melt st Ife. 

Analysis 

Wt. of sample, 0.178% grey whe of HgS, 0-0967ere; Mg found 46.60% 
Mg calculated 46.48. ts 
wteof sample, O.2157gre; co of AgiO, reqhired, 7-64; I found 29-67% 
I calculated 29.41. Too of AgMOy solution 0.O08II4 gr of Iodine 
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Reactions with Aldehydes and “etcpes 


The reactions between tety] merceptan and the aldehydes and 
retones wore all carried out under the same conditions. The sethod of 
procedure is as follows: The aldehyde, or ketone,and mo@captean ere sized 
in the ratio of one molecular woight of the former to two of the latter, 
and the eixture ts heated, under reflux, to 50-60 for severe) hours, 
except in the osse of acetaldehyde with which the reaction wes carried 
out et room temperature. Into thic mixture was pessed « slow current of ~ = 
dry hydrochloric scold gos during tho time the reaction wae taking plece. 
4t the end of 4-5 hours the mixture is diluted with water, stem distilled, 
the distillate being discarded, the oily layor im the distilling flask 
ts seperated, washed and dried over calcium chloride and distilled. 


Avetaldehyde dibutyl mercaptel CH, 0H (SC4Bg)2 
Prom 22 creme of acetaldehydeand 90 grams of tuty) =ercaptan 
were obtained 37 grams of the sulphide. This is & colorless liquid 
@istilligeg at 108 at 2m prossure. 
Index of refraction at 20° 1.4900 
Density 0.9299 0/0 and 0.9272 26/25 


Rthylidene dibuty] sulphone Cin CH (SOg0 Hg) > 

5 grams of the sulphide ard 300cc of « 2f sulphuric scid 
solution were kept well mized by stirring. Into the mixture wes slowly 
dropped « Sf permanganent until « pervanent pink color wee obtained. 
The mixture was then warced gently, sade distinctly acid with « fer cubic 
centizeters of the sold solution, and the WO, is dissolved by the ad- 


Giticn ef cesium eulpaite. ee ee 
45) 
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filtered, evaporated to sbout one third of ‘ts volume ond allowed to 

cool. The sulphone orpeteallises on white nehtise which selt et 64. 
Analysis 

wt. of sample, Ol102gr.; wt. of BaSOy, O.1924er.; 3 found 23.97% 

S caleulated 25.75. 


Werouric Iodide derivative Ol,0I(S0,iH9)_=tiet 
To 6 greme of mercuric iodide suspended in S0ce of scetone 
| wes added 5 grams of the sulphide. Then the solution of the mercuric 
fodide wes complete,the crystals were filtered, weshed with a little acetone 
and dried. Addition of alcohol to the filtrate increases the yield. 
These crystals are very thin plates which on filtering and @rying form 
& compact mass. They are vory light yellow in color and melt at 138. 
Analysis 
wt. of sample, 0.2606gr.; wt.of HgS, 0.1467¢r.; Hg found 48.83% 
Mg calculated 46.86. 
wt.of sample, 0.2237¢r.; ccof AgMO, required, 10.6; 1 found 28.44% 
I calculated 25.65. Tec of acer, solution 0.00@II4gr of Iodine 
The filtrate from the above preperation was titrated with 
silver nitrate scluticn and the iodine content determined was 1,06! 
greme. Calculating the fodine content on the basis of digi, SI” 
then for 6grame of mercuric iodide it should have been 1.256 grams. 


———— —— 7 ca a — = 


Aootone dibutyl] meroaptol = (Cily) 090 gMy)» 

“rom 20 greme of acetone and 68 gre=ms of tuty] serceptan were 
obtained 29 grams of the sulphide. This is a colorless liquid distilling 
at I10 ot dem prescure. 

Index of refraction at 20 1.4642 
Density 0.9304 0/0 and 0.9215 25/28 


Analysis 
wt. of sazmple, 0.TO0S6gr.; wt. of 2850, O. 2232gr.; 3 found 28.997 


Mercuric lodide derivative  (O%p!)20(9° gle) o-4i%gt 

To 3 grams of mercuric lodide suspended in SOce of scetone 
wesedded 2 grems of the sulphide. The crystals are filtered, washed 
with acetone, and dried. These crystals are also very thin plates 
which mase together on filterings are very light yollow in color and 
melt at 159° 

Ansiysis 

wt. of sexple, o-lSltgr.; wt. of Mg, 0.0799¢r.; Rg found 45.507 
Rg calculeted 45.30. 
wt. of sample, 0+260tgr.; co of AgMO, requiured, 13.7; I found 42.69% 
| I ealvuleted 42.97. Too of Ags solution 0.008TI4gr of Todizne 
The lodire in the filtrate of the above preperation wes deter 

mined and formd to be 0.405 greme. Here $ Mgl O21, therefore for 

3 greme of mercuric icdide there should have been 0.419 graeme of lodine. 
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Bensaldehyie dibutyl sercepts] — 0,90 (904%y)s 
Trom 35 cress of benzaldehyde end °O creme of tuty) serceptan 
wes obtained 64 graze of the mercaptal. "his sulphide is & colorless 
Liquid distillines ot T67°at tom pressure. 
Index of refraction at 2° 1.4445 
Density T.oreo 0/0 and 0.9999 25/25 


Bemsylidene dibutyl sulphone = 0,8 ,0H(3020,%5)5 

& graeme of the sulphide wes oxidised with acid permanganate os 
descrited for the oxidation of C%s0#(S0yHo)p. The sulphone melts at 56, 
and crystallizes in smell white needles. Yield, 0.2 gram. 

Better yields wore obtained if the oxidatin wes carried cut os 
follows: 3 grems of the sulphide were dissolved in acetic acid, about 
6000 of the acid was necessary, and water edded until the sulphide will 
Just remain in sclution. To this was added very slowly and with constent 
stirring finely cround permanganate, and sleo fras time to tize very 
emall axcunte of dilute sulphuric acid. "hen the calculated ancunt of 
permanganste was sddod the mixture wee diluted with 100ce of water, 
peerly neutralised with ammonia, allowed to cool to room temporeture 
ani filtered. The precipitate was extracted with hot water, the 
extrect eveporated to sbout one-third of its volume and allowed to cool. 
On cooling the sulphone crystelliced in white needles. This method is 
& verietios of the one employed by Hilditch { loo. oft.). The yield 
wes 0.4% gram. Yelting point ee 

Analysis 
wt. of sample, O.ll2fger.; wt. of Bat0,. O.%G35er-; 3% found 19.967 
S esloulated 20.05. 
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Meroaric lodide derivatios = O/H. 0l(00g%,).~tite! 

To 3S graeme of mercuric fodide suspended in SOce of scetone was 
added 5 greme of the sulphide."hen solution of the mercuric iodide waas 
complete the crystals wore filtered, weshed and dried. These are very 
thin, light yellow plates melting at I55: 

Analysis 
wt. of sample, 0.3000gres wt. of HgS, O.l6éIgr.; Ng found 47.170 
Ng celoulateds7.08. 
wt. of sample, 0-2065er.; co of AghO, required, 940; I found 360938 
I calonlated 57.23. Ice of 46705 solution 0.008II4er of Iodine 

The above experiment was repested using 4.5 grams of the 
mercuric lodide end the fodine content of the filtrate determined, 
which wes found to be 0.8594 grems. “sloulating on the bas&s of 
itil ST,it should heve been 0.946 grams. 


Acetophenone dibutyl merceptol 0,2 01904% Ie 
This was prepared from [0 grams of acetophenone end 50 grams 
of butyl mercapten. The liquid distilleg at 167-160 at com pressure ( 
and wes very light yellow in color. | 
Index of refraction at 20° 1.8535 


Density 1.0247 0/O end 1.0110 26/28 
Anelysis 
wt. of sample, O.10%er-; wt of BaSO,, O.T70%¢re; § found 22.52% 
3 calculated 22.72. 
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Werourie Todide derivetive — Op%.-0(80,iy) Met 
To\4 graeme of mercuric icdide suspended in fOoe of acetone 


wee added 2 graeme of the sulphide. "he crystale seperating were filtered, 
washed and dried. These are light yellow thin plates ee at 160. 
Analysis 
wt. of sample, 0.2000¢r.; wt. of Me, O.11%0gres Mg found 46.06% 
Me celoulated 46. 72. 
wt. of sample, O.258Sere; co Of AgMO, required, 11.7; I found 36-75% 
I calculeted 36.95 Toe of AgMO,sclution 0.008TI der o° Iodine 
The filtrate from this omy aa wes titrated and the 1odine 
content found to be 0.605 grams. Por 4iglp<> 31, the theoretice] value 


for 4 grams of merouric iodide is 0.556 greme. 
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Butyl mercapto- ethyl alochol — OylfoSC1,crr, on 
To a solution of 40 crams of caustic soda and 9 grams of 
butyl mer captan dissolved in 250cc of water is sdded 8° creme of 
chlorhydrin. “he mixture is then boiled under reflux for one hour , 
then steam distilled, and the olly Mquid in the distilling flask wes 
seperated, washed, dried over calcium chloride, and distilled. The 
gulphide te s colorless liquid distilling at 92-95" at Sem pressure. 
Yield 106 grems. 
Index of refraction at 20° 1,4800 
Density 0.9628 0/0 and 0.9693 25/25 


Butyl mercepto-ethyl scetate Ig MySCH,CH,COCCH, 

To 20 grams of the alcohol wes added slowly ond with constant 
shaking 20cc of acetyl chloride. "he mixture is sllowed to stand for 
some time; then the ofly product wes washed seversl tines wigh water, 
dried over calciuz chloride, and distilled. "he sulphide {s s oclorless 
Liquid distilling et 94° et 4em presure. 

Index of refraction at 2° 61.4648 
Density 1.0043 0/0 end 0.9675 28/25 


Anslysis 
wt. of sample, °.7%00gr.; creme of calculated for ofepcnificstions 0.8448; 
graeme of ‘OW required, 0.544%. / 
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Muty]l mercapto-ethy] chloride  %,H,5CH,CH,c) 

@O graeme of the alcoho] and S2cc of concentreted hytrochloric 
solid were sized and bolled under reflux for 2 hours. At first ‘he two 
liquids were sigo!>le, bat after heating for e@ short time two layers 
eppeered. At the ond of two hours the mixture was cooled, I0ee more of 
the scid added , and heating again continued for 2 hours. "he sizsture 
wes then poured into « large voluze of water, the olly layer seperated, 
washed with water, dried cover calcium chloride, and distilled. chis 
sulphide 1s & colorless ligald distilling at 6 at 6m: pressure. 

Index of refraction at 20° 1.4825 
Dendity 1.0315 0/0 amd I.0101 25/25 
Anslysis 
wt. of sample, O.5I72gr.; co of AgMO, required, 10.06; 01 found 22.96% 
C2 caloulated 23.25. Ice of Agr, solution 0.007239ar of Chlorine 


Paty] sercepto-ethyl bromide  CyioSOHpCHpBr 

3 grams of the alcohol and 72 grams of constant dbolling 
hydrobromic acid (2 equivalents of “3r) were alized and dolled for @ hours. 
The crude product was then worked up in the same manner as was the chloride. 
The sulphide is & colorless Iig:td dletilling ot 74° et lem pressure. 
Tielé, 15 craze. 

4S this yield proved to be only about 30f of the thecret!cal 
yield several experiments were carried out to see if the percentage yield 
eould not be incressoi. 


(I) Dry hydrobromic acid ces was passed for 3 hours into « 
flask containing 50 creme of the alcchol,sand which was kept cool by 
weter. The crude product wee then purified. 80 graeme of the bromide or 
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o 27f yield wae obtained. 


(2) Dey Rrdrodromio acid gas wes paseed for * hours into : S 
flask containing 50 creme of the slocho) and a little red phosphorgus, 
and which was kept at « temperatures Of" 30-60. Prom this was obtathed 
3 graeme of the bromide, or ett” yield. 
(3) 90 graeme of the alcohol and [25 grams of constantbo! ling 
hydrobromice soid (34 equivalents of W8r) wore heated for 3 hours. 
68 grems of the bromide or aSIS yield wes obtained. 
Index of refraction at 26° 1.6740 
Density 1.2808 0/0 and 1.2089 25/25 
anslysis 
wte of sample, O.4I70gre; wt of BaSO,, 0.4862er.; 3 found 15.99% | 
S caleulated 16.28 
wt. of sample, 1.6898gre; wt. of AgBr, 1.6045; Br found 40.40% 
Br caloulatedso.57. 
| 
a 
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Ditatyl ether dimercepto-othans  C4yHoSCH,CE.SOgts P 
Te @ solution of 6 grams of sediu= and 20 crams of ttyl mer- 
capten in [00ce of alcohd] was added 4) grams of the butyl mercapto- 
ety] browide, ani the atztyro bollod for a short :tme under reflux. It “/ 
wes then dilcted with water, the olliy layer seperated, washed dried, end 
; distilled. The product distilled st I50°st fem, which corresponds to the 
rosulte obtained (n the earlier part of this work. 
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Vinyl wuty] sulphdde OgipSOHeoN, 

Sodium ethylate reacts with haboges compounds with the elimination 
of the halogen scid. “he reaction say do represented as; 

CgligOHas NONQCNgBy © Mabry ColigOH + ROM-CHy . 

Asoording to thie vinyl butyl sulphide should be obtained fyce matyl 
mercapto- ethyl bromide. 

6 ereme of sodium were dissolved in 750c of alcohol and to this 
was edded slowly 50 grams of the bromide. The mixture was heated for about 
30 minutes on a water beth, then diluted with water, the of} sepyrated, 
washed and dried. Upon distillation, st atzospheric pressure, the first 
drope began to come over at ISO, and although the temperatudr was allowed 
to rise to 217°s0 constant boiling fraction was obtained. This would in- 
dicate that the unsaturated compound polmerised veryreadily.on heating. 

Unsaturated compounds will react with both halogens ond haloves 
acids. 

POWeCHg + Bro = RCHBrougir 

ROUGH, + HBr > RCHBPCHs 
Attempts were made to obtain such derivatives from butyl rigyl sulphide. 

The experiment with sodium ethylate end Mmtyl ‘mercapto-ethyl 
bromide was repeatei; and the of] obtained was dissolved in chlorofors. 

To this wes added slowly a chloroform solution of bromine until o faint 
red color wes producec. “hhis wes not permanent, but disappesred.in about 
azimte. At this point the addition of bromine wae stoppedins futher = 
eddition of the bromine aight form « halogen sddition product with the 
wilphides The axourt of Drosine setuelly used was less than thet which 
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would have been required haf an 60% yield of the ring] butyl] sulphide 

) been obtained. The chloroform was distilled and there remained as « 
restine « heavy black viscous oll. Prom this was obtained sbout ¢ or 6 
oc of adclorless liquid distilling at 72 st 4 == pressure. in analysis 
of this liquid showed that ite bracing content was 40.21f. Thile the 

, analysis showed it to be s sono-brom ethy) butyl] sulphide, yet the 
temperature at which It distilleddoes not corresponds to that obtained 
for butyl seroapto-othyl bromide, CyMoSClgCH,Bre Evidently it must have 

: been efther the secondary bromide, “gHoSC2re%y, or amixture of both. 

4m atterpt was mate to obtain the secondary bromide by allowing 

the unsaturated compound to react with hyrdobromic acid. The crude batty] 
vinyl sulphide was prepared as has been described and this was dissolved 

ay in chloroform. Into this solution wes paseed for tro hours dry hydrobromic 
ecld gas, the saturated solution was left standing cve@ night, end the ges 
passed in for two hours longer.the next sorning. The chloroform was then 
G@ietilled, and the of] obtained d!st!lled under diminished pressure. 


12 grems of @ colorless liquid distilling st 7£"at 4 == pressure wes 


obtained. 
Index of refraction st 20° 1.8052 
Density 1.2263 0/0 end 1.2075 25/25 
analysis 


| _ WR. Of sumple, D.857%6er.; 00 Of AgMO,, 508; Br found 40.30¢ 
Br calculated 40.57. toc of AghO, solution = 0.0%63igr of Bromine 
} Prom the snalysis and the physical constants it seemed that 
this productwas only the primary brozide with possibly some of the 
sccomlery siced wiQR it. To test this the two following experiments wore 
carried cut. 
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To @ solution of 3 grams of caustic potash end 5 graeme of taty) 
mercaptan in S0ce of slochol were edied [0 grass of the branide. "he 
mixture was heated on the water bath for on hour, diluted with weter, 
the olly layer seperated, washed,dried, and distilled. The colorless 
liquid obtained distilled at 106-107 at S mm presere. 

" Index of refraction at 20° 1.4920 
Pith acid permanganate 5 crams of this sulphide wes oxidised 
to the sulphone, and the sulphone obtained melted at 180. This corresponds 
to ethylene dibutyl sulphone, %,%930g0H 20! 23022,llg, 
This indicates that the reactions sre; 
CytgSOH2ChgBr+ CotsONa = Nabr *CqtgSCleChe + Cots08 
OghgSCHeOH, + HBr = O.HoSOH CHa Br 
CgNgSCHgCHgBr +C4HoSBa = Wabr = CylloSCH20H 230 4Hy 
If the secondary bromide had been formed in any considerable 
- quantity then the reaction would have been; 
CgNQSCHBRCHs + CgHgSMa = CliylH(Slgig)g + Talr 
and the ofhylidene dibutyl sulphide on oxidation forms the ethylidene 
aibutyl sulphone, CilylH(30:04Mo)p, which melts st 64. 


Butyl sercapto-ethyl fodide C,HoSCHACH a! 


To @ solution of 20 grems of sodium iodide in 8000 of alcohol 
a were added 16 grams of buty] morcapto-othy!l chlorids, ani the mixture 


Sllored to etemd for 6 hours. The solution wes dilute! with weter, the 


clly leyer seperated, washed with weter end dried cver celotum chicride, 
end then filtered. 


{tr 


Anelyetes 
wt. of sample, Oob668eres oc Of AgMO.required, 7.10; I found s1.eof 
I calculated 62.02. l000f AgMOs solutions 0.026/6 grams of lodine 
This low result was due to the presence of unconverted chloride. 

To further purify thie compound an attempt to distill it was 
made.At 6 me pressure the liquid degen to distill at 71; et o5° 
deccmposition took place rapidly, free fodine orystallizing on the sides 
of the distilling sppsratus. 

The only product of definite composition obtained from this 
distillation was the residue in the flask, a black viscous ofl. This 
wes weshed well with sodium thisulphate solution end then with water, 
dried over calcium chloride and filteedd. 

Analysis 
wt. of sample, 0.6245¢r.; cc of AghO,, 18.11; % found 76.°9% 
Too of AgMOs solution 0.02636 grams of Iodine 


This percentage of lodine corresponds to that calculated for Cahogetarhat s 


76.48% Iodine. A similar compound has been made from ethy! snlphide” 


The difficulties thus experienced with the lodide and not with 
the chloride and bromide is due to the esse with which fodides form 
stlphonium compocrds.. tn this particular oase the lodide when heated 
probably forced tightntay, sopeunta with iteelf and with the chloride 


on. 
present. The compound Chg = SI, was probably formed by the action of the 


lodine set free on the butyl sercepto-ethyl fodide. 
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Tm re@oting with alkyl heliéés, and also with aldehydes and 
wetonce thie sercaptan shows no properties which aifrerengtete tt fro 
the others in the same series. Tith the halogen compounds the yields were 
rather good, but as this is ao characteristic reaction of merceptens in 
geners] that wes to be expected. The low yiolds of sercepteals and 
mercaptcls are probably due to two causes: the higher molecular sercaptans 
react slowly, and the time factor is very important;and these two classes 
of compounds show a tendency to deccepose on being heated strongly. 

The alcohol sppeered to possess, as far es these experizents 
show, all the charecteristic properties of en alcohol. Thst the sulphur 
present does exert a marked influence is shorn in the work with the fodide. 
Also severe] experiments were tried to obtain the mono-phthelic ester as « 
meens of identification: end although the time of heating the anhydride 
end sleohol, and the temperature were varied, only very smell smounte of the 
ester were obtained; in fect too emsll to work with. "hus the sulphur cust 
exert & greet influence on its rate of ester! fiction. 

The mercuric iodide derivatives also formed a very in@eresting cls 
class. Paiiiips” hes observed that when methyl sulphide is added to « 
solution of cupric chloride that the compound formed was not (CH) 2%-Oucl,, 
bata (Cl s)g8-20ucl, and to this compund hes been ascribed the structure! 
formula’ €1-Da-~B9-—- ~-Ou-Cl, ss there is no indication thet the copper 
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6s Reid. Jours Amer. Chem. Soc. 99,1250, (1917) 
7. Phillips. Jour. seer. Chom. Joo. 23, 286, (1901) 
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salt hes been reduced. Sim'larly euric shlcride resets with the sane 
sulphideto form the compound Cl-4n 5(Cly)p- In the light of thees reactions 
{t te not improbable that mercuric fodide reacts with the sulphides to 
form oompctnds im which the sulphur has « valence of four. “hus the 
following structure] formule might be sesiened to the mercuric fodide 

} derivative of tho sulphide CHgC!(SOgto)s as; 


| tech 
ie) 
If the hydrogen between the two sulphurs is substitu ted then hydriodic 
acid must have been formed. This is doubtless true because the filtrates 
from these derivatives were always distinctly ecli to lites paper, « 
7 phenomoron which neither the mercuric iodide or the sulphide alone 
could possibly be the cause of. 
Salphides of the type MSCH,0%,3R have been shown to coubine 
with cupric chloride to the crystelline derivatives Cudlg-RS0%,0Hg5RS 
With this in mind the mercuric iodide derivatives of di-utyl ether 
di-mercepto-methane and di-butyl ether di-mercapto- ethane do not 
form exceptions. 
The only real exception is the derivative from ethyl-t=aty! 
4 sulphides in this compound there are three sercury atoms and two 
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@. Teckugeeff. Ber. 41, 2226, (1908) 
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@nlpbur eaters. Maillipe (lo@,cit.) has shown that mercuric chloride - 
combines with methyl sulphide to form SiigClg-(Clly) 8. Since mercuric iodide 
gives up one of ite fodine atoms very easily in the presence of sulphides 
{t ts not beprobdeble that such @ compound as Sigl-2CpipSCglg should 
wi exist. ds yo0iid exp lenitien cen be given, or any structural formule 
advanced to show just what relation exists between the mercury and the 
sulphur. 
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Thoras Godd Thitner, Jr. wes born at Atlanta, Joemgia, Teluary 7, 
1893. Tis elezentary education was received in the schools of thet olty. 
d te eaptorea the Georgia School of Technology in 1909, from which he 
received the degree of Bachelor of Science In Textile Engineering tn tothe 
Two more years of study were spent at this same institution for which he 
received the degree cof Bachelor of Science in Chemistry in I9Ié. In I9I7 
he entered the Johns Topxins Saltdreity as @ greduste student and hes 
continued his studies in Chemistry at this "niversity for the pest 
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